S2-M, W. 



(12m it ta * * m 1= s -3 1 x r §g $ *i fc a is 



(i9)t&sawm^*t«iii 

SMI 



(43) SIS^BBB 
2004 *£2 £ 26 B (26.02.2004) 




PCT 



do) @Bg#ims*§- 
WO 2004/017446 Al 



(51) H|S#i*#S 7 : 

(21) S(gtBISiS#: 

(22) g^ttEiB: 

(25) mfgtumanm: 

(26) m&'£ffl<DnW: 

(30) Sjfe^T 1 -^: 
$#112002-237229 
t$M2003-037435 



H01M 4/86, 4/88, 8/10 
PCT/JP2O03/O1O399 
2003 ^8 ^ 18 H (18.08.2003) 

2002 ^8^16 0 (16.08.2002) JP 

2003 ^2 R 14 B (14.02.2003) JP 



(71) amxts&if 

(72) #638%: OjQ g£ (YAMAGUCHI,Takeo) [JP/JP]; =p 
216-0005 #£JI|» Jll^rri g|irE±*g3-1 5-2 

Kanagawa (JP). 

(72) S8IB%; 

(75) 36HS#/aJiSiA (3fcBlcoixT(B<*): tK«B £P£ 

(MIZUHATA,Hirotaka) [JP/JP]; t 636-0001 §£&Jl # 
SSfBi^fflT 1-13-14 Nara (JP). 

(74) ttiA: frfc m (INAMI^Vlinoru); =r 102-0093 KSiffl 
BTe;U4[Jgftt« ■ mm • *r3mit*i£F5r Tokyo (JP). 



(81) Jg^B (Bl*J): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) ftfcm ARIPO ftWt (GH, GM, KE, LS, MW, MZ, 

SD, SL, SZ, TZ, UG, ZM, ZW), i-7V7^ (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ y 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



= (54) Title: ELECTRODE FOR FUEL CELL, FUEL CELL INCLUDING THE ELECTRODE AND PROCESS FOR PRODUCING 
THE SAME 



~ (54) 3siB<D*i*: ®nmmmmm&xs*fr$mi*tz®mm%i. ftWz*tiz><Dn&j58k 

(57) Abstract: An electrode for fuel cell, such as electrode for solid polymer fuel cell, having three-phase interfaces arranged therein 
^ in an efficient fashion so as to exhibit enhanced fuel cell characteristics. In particular, an electrode for fuel cell comprising a porous 
^ electron-conductive material carrying a catalyst and, arranged on the surface, including pores, thereof or in its vicinity, a proton-con- 
^ ductive substance characterized in that the proton -conductive substance is one obtained by carrying out coupling or polymerization 
^ of a proton-conductive substance precursor, a proton-conductive monomer or an equivalent thereof on the surface or in the vicinity. 
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m m « 

mft^-mBMmm (PEFC, Polymer Electrolyte Fuel Cell) tt, 4£IBJBlfK 
ft (DMFC, Direct Methanol Polymer Fuel CeU) b^oMRHk&UittiX^ 

7;-K:H 2 -»2H + +2e-; 

* y- K : l/20 2 +2H + +2e^H 2 O; 

^KJS : H 2 + 1/20 2 ^H 2 0 0 

(09^.«H 2 xtro 2 ^if), ^pfy (h + ), Rnm^- 
r t izL&vxm&-rzz.k&-v%z> k%z.btix\,^z>o 

^ittll^lftt LT, ftbiSEfe«P**-2K^^7 5/^&rJ«Na f i on (£ft 
V^bttTV^ (ftf&ff % M.S.Wilson J. Electrochem. Soc. 139(2)(1992) 28-30 
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- i o o 3 7 4 ^icM^&ti/rv^. nnfi. 7$^m.^-<D&miz.Wi 

BP*^ #112 0 0 2- 1 0 0 3 7 4t^aH*©ft«:, ^ifc&fcfcttfllSHifc 
Sfefc, ±|Bgtttobn*.T, Xtt_LKBl5<Jtf>*feK:, ±15$*** 
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p hismm&mnfts ^p b^ft^fif^, t-p h^^^y^-xtt 

<2> ±fB< 1 >K:j3^-C, ««SE«:*AJI*tt3K-e*>5<03isJ:< % £?£L<te 

< 3 > _hfE< 1 >3Ui< 2>^*3VNT, Pt, X«P t - RuT?fc 

< 4 > _biB< i >~< 3 x^-r m^c&^x^ grUtikm^-fcrn-mtm-te, 
<5> _hiE<4>^*5^T, ^-^^^^attm^^wsfi. ^-^^ 

< 6 > ±|E< 1 >~< 5 ><DV^-ftL^tc:*5VNT, IfflTLJi, -^tf^i&^S i o 
fim&Ts &tL<lil nm~~l Mm, ±^*L<ttl nm-1 0 O nmt^ 
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<8> JbiE< l >~< 7 >©v^■f ! i^^(c:^3V^T, h*fcm&Qo&l'i.. ft 
<9> _h!B< 1 >~< 8 >(DV^-rttA^c:^^v^r, ^nhyfelttlllt * 

/i^^S (-SO3H), yyis, x{i^^^>^ws^^r-rs^^,j:v\ 

<10> _LIE< 1 >~< 9 XD^-ftlfalHte^X, ^nh^^^^fi, 
(-SO3H), y yiS, X«^/v^>v'^Sr^-r ; 5^n 
y - -c*> § <D # J; V \ 

< 1 1 > _hiS< 1 >~< 1 0 >©V^n^^^V>T^n h^Wtt#>a«s 

< 1 2> _hfB< 1 1 >^joV>T> T'n h ^3H44fefCti, h 

< 1 3 > _biE< 1 >~< 1 2 ><D^Ttifr<Dmnnmmmm*m-rzM ! &n 

< 1 5 > _hia< 1 >—< 1 2 ><D^Tthfr<DmnnttLmmM&^-tz>w.mm 

<i6> M^^s^Lfc#?n4«^^#^^. mn<Dmm^^mjL 
^(Dmm^u h >fcmvktf y ^~*mwi^xt£zmnmftLmnmx&<>x, 

<17> _LIE< 1 6 >^c:fcv^T > iIttMl»fe5©^U<, £?;£L 

< 1 8 > _h|B< 1 6 >X«< 1 7>fcl:i3V^t\ fcfejfctt, P t % X«P t - R 

< 1 9 > _hlB< 1 6 >~< 1 8 >©vvf infriZ.&\,^X, #7U4«^fc9Mfc# 
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< 2 o > ±m< i 9 >tjsv>T, x-tf^giLte.n^tem&tt'&n, 

^VtVt^ — t\ 77- i/>\ — bfc33¥d>b3 

< 2 1 > XfE< 1 6 >~< 2 0 >60V^TttA^C*3V>T, j&B?Lf± % -t<Z>3pl&@ 
£5 l 0 n m$kT> 0* L < f± 1 n m~ 1 n m, «fc <9 Kttln m~ 1 0 0 n 

<2 2> _h|5< 1 6 >~< 2 1 >OV^-ftl,/^) i ^-*5V^-C, T'n hyfeitt^U 

•^"-tts «»»m»f^K:J;o-C, W^EXte^rcAift^ W^^^fiit 
<2 3> _hfE< l 6 >~< 2 2 xz^-fH^&^T, ^nfyftitt#y 

<2 4> _hlE< 1 6 >~< 2 3 ><73^-f;fr7^};L:}ol/>-C, :/d h i> 
ffi £ ifczk® 5 co ^ £ v \ 

< 2 5 > ±is< 1 6 >~< 2 4><D\,^i?tifr<DMmmmmnm&^r-tz>m®- 

< 2 6 > _hfa< 1 6 >~< 2 4 > (Dis^Ttifr^Mmmmmmm&^-f zmfc 

< 2 7 > _h|B< 1 6 >~< 2 4 >©V^i a tL^©^S?feffll|^^^•i-5ii:^ 

<2 8> a) ttlKSr^TLttm^FeaMtW^KifeWPi-Sxa, b) #?Ltem-?- 
<2 9> a) ftfelft«r#7Ltt«^^fe«-3(s(.jcfe«p-r5XS, #V^b) #?L 
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<3 0> a) ttl^^ttt^TOlC^f^Il, #^T-c) 

<3i> b) ^iL&m^-fem&tt&n, 'ffln<Dmm%^&mmxn : £<Dfcm 

<3 2> b) #7Lt£«^^teW**<^ ^?L^^®^tp^®X«^rOffi^ 

<3 3> c) &ii&m*fcm&ttm*M&&b-tz>x.m., ^v^ a ) 
^^-^T«fc5#7Lfem^-^tt»ifs{-{c^^s^-r5xm, #cv^b) 

<3 4> c) #?Lttl^fe*ttW^ft^tf5Ig, ^T'b) 

< 3 5 > XfE< 2 8 >~< 3 4 >m^i*;ft/^-:&V^-C > b) Iglt ^TU* 
m^fc^4*m<^@ £ &ff-r 5 afcffXlM ?r^-i- 5 <D # £ v \ 

< 3 6 > X|B< 2 8 >~< 3 5 >tdfeV^-C, afcf|Xmte> *H?Ltf)^®£*atP 

<3 7> _blS< 2 8 >~< 3 6 >{C^oV>T > -f n Y \y BM^m%^^t ^> 
lift #?Lttm^fc^4W$^7<^D-/l^&^AU i^fn-;H^n 
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< 3 8 > ±IE< 2 8 >~< 3 7 >M*5V>T, ttttf£*Mttft-C*>Sa>*S.J: 

< 3 9 > JblE< 2 8 >~< 3 8 >&C:|oV^ P t % XfiP t - Ru 

< 4 0 > ±|B< 2 8 >~< 3 9 ><^V>-Ttb^^*5V^T, ^JLteH^fc^ttW 
<4 1> ±1E< 2 8 >~< 4 0 >*£3oV^ ^-^V^^dltti^lSiM 

< 4 2 > _b|S< 2 8 >~< 4 1 >(DV>-f tt^t*3V^-C, *W?LW:, -ttfjqz*^ 
& 1 0 /z m»T> Kliln m~ 1 m m, «fc 9 0* L<(41 n m~ 1 0 0 n 

<4 3> _L|E< 2 8 >~< 4 2 > c7^-f tL^^^T, T'o FVfiHtlllS 
tiHWiaoT, *m*iBXtt:-t<oaEfl?, #K:ffla,rta>bifetiJL/j;i> 

<4 4> _hlE< 2 8 >~< 4 3 XD^-Ttlfrte&^X . h ^<fS^t£#J® 

<4 5> ±|3< 2 8 >~< 4 4 X^V^Ttt^^dSV^T, 7° P h 
W\ */p*>-®?S (-SO3H), y Xtt*^# d P-^A'*Sr*i-S©38SJ: 

<4 6> _hlE< 2 8 >~< 4 5 Xm^Ttb/^&V^ 
te, X/ioK^m (-SO3HK y y^S, 3l}W/V*^v'/VSI:ft57'D b 

<4 7> ±IB< 2 8 >~< 4 6 >©V^n^^^3V^-C, hy-feittfef 



7 



WO 2004/017446 PCT/JP2003/010399 

< 4 8 > _h|B< 2 8 >~< 4 7 tL/^fcl&^T, ^cz h >fcm&%DW 

< 4 9 > JblS< 2 8 >~< 4 8 ><£>V^T fi^(D^^-f tlfa(Djjmc£ O^b^ 

< 5 0 > ±|5< 2 8 >~< 4 9 ><Z>\t^-rini>>\£&\,^X^ 

<5 1> a) iil:#5Uti^^ttTOtW5Ii, b)#?U4*^ 

<5 2> a) ^^^atta^^ttM^^m^-t-sxa, #^-eb) 

<5 3> a) M^^#7Ltt«^#tt«-5fS|-^m^i-5Xm> S^T'c) #b 

<5 4> b) #7Li4iiT-^ttw^o N mn<Dmm&^t?mmxfe*:<D&& 

<5 5> b) ^n^m^mmmun^^ mKomm&^tt&mxittOT&m 
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<5 6> c) #?Lftm^-fe#tt#^^^#:^-r5X^ ^"Ca) 
<5 7> c) ^TLtttt^-e^W^Sril'&fr^i-SXS, $SV N "C b ) 
<5 8> _hfB< 5 1 >~< 5 7 >c^V^•f ! tt/6^c:^V^-C, b) Xgte, ^?Lt£ 

< 5 9 > _hia< 5 8 >^^:^ov^r, afcstxste, miKDmm^t^mmxn^: 

< 6 0 > Jh!E< 5 1 >~< 5 9 XD\^-fM*(Dj3m^& K) nhflt^mPcWM 

< 6 1 > _LfE< 5 1 >~< 6 0 >(DV^-rtt^^*5V^-r > 

0 2fi, H#i«^7-Sb!IR»«ao«fcftia-efc5. 

0 3fi, ^l^j2(OMEA- lfeJ;U«=i> h a— /H ©ME A- 2 (DBMMfli 
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B4W\ ^lM3<DMEA-3j3it;3yba^2©MEA-4©Mtf& 
(Taf elT'oyM Sr^-f 0t?*>5 o 

^ nn & mm-t 5 a> ^^Mffl 

^b7K*m^il:^»4i: UTJHV^it&®*Ms|.««i, 3tt5^7K*a«r**K:gfe 

DMF C<DT ; — Kte/flv^s*^ M^fiP t-Rutfc5©^J:l\ 

*liPJ^ffiv^btt2.^?L^4«^^t4W»^> ^eoil^-'feWi*^ l 0 0-10 
0, 0 0 0 S/cmT'fc5«)^j;l\ 
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tdRg^tbftVN^ 0»J;tk£l 0 ymKT, L< tel nm~- l M m, i <9$?£ 
Ii5*-#y^7 y ^©^Pi©— 2feaiTL@tt 10 — 3 0 nmT'fc 19 N &mWteZ.ti 

n&m&stt) izmzmmzfriz, xjv&^mm (-so 3 hk y vis, xj* 

7°d h >-^tt#>® tuigft: ^ tt, (-SO3H), y y|?I, x 

^^*>is (-SO3H), ^ii, xtexsisrt^^^m&^ri-zib&mt 

LT, £fifctttf[ (IStth^A, iE«lEH*y *^Sr#tf Sit^s 
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-fxi h^temWi^y-^—k Lt, y )V^)\,-fo^Wr)r hV *?J* (S ASK * 
? y /i^yi^v^-?- Mj^A (SMS), p ^u^*;\s~fcl/m.1r V V ^ (S S 
S K T 9 ])^m (A A) ft if ; T y /WT^ V, T y sv^jvifr T]) /V-^XTfr 

-^S&itJ^A'*^, *^*yi/£i 4 ©M, ^7^#>^^gft^(Dli^ 
/V) ^i^fflV^ittt'tS, ft*5, -t/v- i: Ltt h y !>Ai^ft<if(D±g^ 

n<nMK<Dmffik4b¥fa&$:lfr^X%g'k^x\,^Z><Dtf £\,\ ^m<D7 
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ft*3 % *mW<Dzf* h>tem&G>R&, ^-ffi^M^® (IBTL^S^r-^-tf) 
t-l^-rs J; 5 5 Kite, ^o0;5^^^fe^ o Mifl 7°^x-^ 

^tl^WtMtil 0 0 ^I^(C/Ttltfc5 0 (a) ^7 — ^ 

^7 y * 1 Sr^'ki: LT^f&^tbS — &*ft^6 <Dik±mx^^ a io—^^^y 

Hl©(b)fi. 010(a) W 6 ^ 7 ^ ^ "ft LTZ^ 7 ((b) 
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mi<D (c) fc£, 01 CD (b) (Ol3—i$^zf=7 v9 i (D-ftML^i 

(c) ^*ltv^o ^f^xri^fru-fg^-rs^flga^ ^mm^ 

wah, a) itti^^attif^fttTOtfi^t^xg, b) &TL&n*mm 

v*&m<Dj$!i&nMmnm&nzz t&x%z> 0 b) xmt-^-c, t"p 
^co b) -i) xssrjflv^rfcj&s-efta. ip*j, b) -i) #attm^ 

£ 9 JMfrftKlte, ^PJCO^fefi, ^OlotLT (a-»b—cK a) fskU* 
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I2H (a-^c^b) £LT, a) Mi££#?Lttm«^ifM4 

i3i (b-* a ->c) at, b) #7LttmT-^tt^(D, 

?Lttl^ittW^i^i:t5IS!rgT; a) # fettfc#7H4«^^tt 
^^^fete, (c-*a-b) t Lt> c) &ll&m^tem&tfW$: 

fe«M-SX5|££i&T, b) #?L'I4«^{k«'&«-^-^, ffl?L«:-&tMfcffiarfl?-T\ ^ 
^W^SH*, 161 (c-b-a) irb-C, c) ^?Lft «^fci*tfe*m & 

&3b\ Ili~|6i©b) X^C&V^T, b) -1) ISI:iV^5rt^-e 

xiab) xafi, #dFLttm^*tt*t5fsi-^*ffi^^m-r^^:«xa^^ 

i£5ilH£|3:tt5<^J;v\, XIBb) Iglrb) -1) X@t-?t 5 *§-§\ 3$: 
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p h^tem&tfV^~bim7kW.%1r5<D&fem£ltZZbftX~%Z> 0 

Il-efc 5 ^ f o -;HS:iAt 5 Igf , titt^n—frlt (~CH 2 0 
H) Srjg^lJ&^n h yfi*ttftW«[B#iR**t5 r t fci 9 , -SO s HS 

f iLT-CH 2 S0 3 H^tSri^#5 0 *fc, ^nhy^ttfi 
^irLT^n by^itt^y v-T'S)57^ y^7? K t -^/i^/i-*^ 
(AT B S „ CH 2 = CH-CO-NH-C (CH 3 ) -CH 2 -S0 3 H) £MVn 

~c\ :/p h>-f£2g#ifC£ lt^p h^e^^y -^--efes^y !);V7^ K 

t -^^vP^/U^^Ife (PATBS) ^^^-TSr b&X% 5o 

*&Ki»b<«W"r«^ *mw&*mi&Miz.m7£ 

immm 1 ) 

^H^m^m^Um- 1 VXJj — tf^? ^(XC-72(Cabo ttfc«)) 

2 0 w t %P tfi^-*>y7 y 9 (XC- 7 2 (E-TEKthD) &HB£K 

_L1B2 Ow t%P tM-*>/7 7^l^ ^T^^rs'^ (1) K:J;<9p< 
*f- p — /PS £r#A U fc 0 
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oh a o o OH 

^ + ok _ fa _ r^- — rV°"-^- rVToH- 0 > 

• CB 1 1 CB 1 CB CB 1 CB 1 

SMWfctt* m*b<D^m m*—mb< B^^Mg, 64(6)(1991)378-3S5) 

CH 2 -OH) O^A^tToTCo Ptfi^-#^7y^, *;Wi^7/i'7t K 
tK^?S> Xt5*»fls-f- h V f7J»%toz., MW^teftb 7 0°CT*2 4B#PflKJ&$i§: 

&V^T% BlT^^rj/^ (2) t^-v— ^369* A* A- 1 (Dyt t^o — 

7^y;P7-; Kt-^f;^;^y^ (AT B s ) & N 

n fy^14*°!J-7-PATBS (*°!J7^ y^7? K t -^f 

fi^ ffiV^J&'l^ ifjV^/l^^S^ (4. 4 6mmo 1/g) Irtt?). 



H CH 2 =CH 
DH 2 OH ^ J.. £ 

+ Ce 1 * 
CB ' CB 



rr 



v ^"2=7" h 



CB 

Or CH 2 -CH (2) 

H ^ H 





p^a^{i % Tsubokawa h (N. Tsubokawa et al., J. Macromol.Sci.-Chem.A, 
25(9X1988)1159-1171) (D^m^^\ Ce (IV) ?£teTX~<D U R $/ ? 

A-l&tfO. 5mol/L ATB S^t; -v— tK^^^D^ £ £> &w 0 . 2m 
o 1/L C e 4+ mm&M7t. i#L^P,3 0ttI^$tf£ o S^S«, 
^$^:-C, ^n-;!/S^LtPATBS^P t S«f^7>-#^^7 y ? 
^•$€fciPATBS|t^Ptfi^^y7*7 5'^B-ir#fc 0 PAT 
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7G3S^*f».t^FT- I Ra0j£©3!£*J&>fc, P AT B S^P tja^-*>7* 
(HJfcfll 2 ) . 

#?Li4m^^tt*t^ir LT4 9. lwt%P tWyfx^7^ (ffl 
+ *&JRttjR Pt, 46.1% on KetjenBlack EC, Lot No. 102-0291, £XT , 

TTEC10E50EJ k&rt) £J^fc 0 ZL(D TEC10E50E KI, MMWl bm&m&. 
(Djjmz&V, ^fn-A'SmU y^n — A^igA TEC10E50E (A- 2) 

y ^n— ^2£3*ATEC10E50E A- 2 K^WTk&mJn UTf# £bKlP 
TF E^ifc^ (Polytetrafluoroethylene 60 wt% dispersion in water, Aldrich 
*fc$4) £M3LTfft#U hWD- 1 £r#fc 0 r cd-^-* h^D - 1 &x 

•MMBfcF- lOiililf^E- 1 catb s^;-7-ts^AU t 

kfsmtz* fi#£0&£r*Tofc 0 m&KJ&&, yy^^i^— aWSrffoT, ftgg/l 

# y— KG- 1 £r#fc 0 
# y- KG- 1 t»SiJfc % 7 7 — KH— lS3«fcrJ««#«« I - 1 £2p#Lfco 
7 7 — KH— 1 fi, *MMBfrF- 1 Zm^ft* £*l n mflWtBI I - 1 W\ Na 
f i onl 1 2£l Nm&&£X$M^fcX'mfrh1ti><D&m^tz e 

m^Mftmi - i&#y— kg- i*5£tj<7y — kh- i-e^> i3 0°c, 2 

MP a "C 1 ^"IHI^y h^U-^SrfrV^, ME A— 1 (M E A : membrane electrode 
assembly) £r#fc 0 

( n ^ \s ci — /l' 1 ) 
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bn— /H ©MEA- 2te, II^|2©MEA- 1 

F-i t m&omfe&m-tz f - 2 &jbv^ 0 

2 COME A— 1 *5 ^ h C3 -;n COME A- 2 (CO^T, ^ 1 {c£ 



5IJi0l]2CDME A- 1 fcjctfzi h □— ;H COME A-2 









ii V- K 


P t If 
(mg/cm 2 ) 




p t m* 

(mg/cm 2 ) 




MEA-1 


Nafion112 


0. 3 6 




0.19 




KIEA-2 


Nafion112 


0. 4 8 




0.19 





* : tt»Jif!iBtt]&Jft&s ATBS*/7-SSlS*iAU 



poly-ATBS hM^ 

Srff o fc 0 SUfettSfc CO «t 5 JCffo Ito 

PEMFCt;> (ElectroChem ftM) tMEA- lXttMEA-2^tIL N 
7y-K*3J:^y-KldDlN 2 ^7S:«ALs 3. 5 BtP^PM^o fc d ^ 
CO^, WlN^^^tTy - KteH 2 #^ (lOOmL/^), *y—Ktto 2 

(5 0 0mL/^) ^#)<9#;lT, "fe/H^S:«MB|.^f^-eil*Lfco ^©i^ 
iS(1 0 0 0mA/cm 2 ) Sr-feA^iifc I - vaSJfe&Hte Lfc 0 I 

-VlJ^fj:, 0~1 0 0 0mA/cm 2 ©fi|^5 0 [mA/cm 2 ] / 3 0 s e 
c^^rt^U 3B#ffi#C0jg^aiJ^Lfc o K*©3Bf*S:ia3H:*"f. 
0 3^*5VNT,O«:MEA- 1 ffc^tftMEA - 2T'fe^,MEA- 1 (O) 
ifci&lftii0ft3§mf£fg&^LTV^o Sfc, MEA-1 (O) i: ME A— 2 
(•) fcSrJfctfc-TSi:. ^77M^CJ;t)fAttPo ly-ATBS^ttl 
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3) 

mnmz tmmz.\^x, t^-*— /v-s^a tecioesoe (a- 2) £#fc c * 

l/\ P AT B S^P tmSX—fcls-?? v?B- 2&#fc„ 

PATBS^P tUm*-?£l/y' : 7y?B-2 bM^* t ^^b^Lfc 0 
^.tttd N Na f i o n$£#£ (Nafion perfluorinated ion-exchage resin, 5 wt% 
solution, contains 15-20% water) £r tlUz.X}fa 3 0 frfflflkW Lfc 0 PT 
F E (Polytetrafluoroethylene 60 wt% dispersion in water ^ Aldrich f± 

3 £#fc G 

*y-KG-3ii» 7/-KH- lfeiwtiii -l tmm<Dm& 

IrttS^ro^iLT, ^»J2«h^t^ MEA-3r#fc a 
(a^hn — ;V 2 ) 

3yhn-;V2OMEA-4lr^Lfe 0 n >- ]^ n — jv 2 CMEA — 4 fc£> P 
t :S*/^&5.!^k ^ > ho-;V 1 ©ME A — 2 £ IW^coSitSr^ Lfc 0 

iIM3©MEA - 3 3o £t>*:=i h P-/U2 COM E A — 4 to^t, ^ 2 (C^ 
t tbZ 0 
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12. Mi3 0MEA-3fcJ:U:il>hP-JI/2(DMEA-4 







7 J— K 


*V-K 


p t it 

(mg/cm 2 ) 




P t If 
(mg/cm 2 ) • 




MEA-3 • 


Nafion112 


0. 4 1 




• 0. 4 3 


fey * 


MEA-4 


Nafion112 


0 . 4 0 




0. 4 3 





ATBS^E/^-lig^iAL, poly-ATBS (D<f3 7 hS£ 



MEA-3feiyMEA-4^T, mi$R 

I-VW\fcte, 1 0 0 OmA/cm 2 ©^^l 0.^F B mtfct, 0 — 100 
mA/ c m 2 <£>1^£: 1 0 [mA/ c m 2 ] / 1 0 s e c T?* 3^ V L, 3 B#^^ 
Oie^aU^bfCo WR^MSrTafel^ayMfc (BI4#HB). ft*3, Tafel 5fc 

r± % j^t^ (i) 5fc*< r.<b^-x?#So 

i)=blog 10 i 0 -blog 10 i ^1(1 ) 0 

^KlSSV^T, ♦liMEA-3-CfcU, •ttMEA-4t&5, 



13. ME A-3SLl^ME A-40>Tafel 5£/^;*— < §r 





1 ° g 1 0 ' O 


- b 


( V/dec) 


i o (A /cm 2 ) 


MEA-4 


— 5 . 8 2 


0 


. O 7 9 


1 . 5 E- 0 6 


MEA-3 


- 5. 0 2 


0 


. 0 9 2 


9. 5 E-0 6 



Tafei^n y bwy^^^MMi i 0 *^o &mn%t&mt*mm 

Rj&mm (Hfa#E5) <7}*#£K:i*;Mi-5o HI4^.^3(c:*3^T, MEA-3 
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(♦) <b ME A— 4 (•) t<D^m^mmi o (yWfr) &l£$i-fZ>t, ME 

a- 3 (♦) as*-e&>5^ ttft>frz> 0 r*La>£> % mea-3 (♦) (i, 7*7-7 

ttlP t ^W^lJffl$tL-CV^§^^^^$^^^ 0 — ME A- 4 (•) te N 

(»J4) 

tmm^~Lx^ ^^-tt—^mmA^— tf^y? y? tecioesoe (a 

-2) £r#fc 0 rt^^^-n— A^#A# — ^^^7 5> ^ TEC10E50E (A- 2) 
^,^A7;vft K7K»aes.t/ffififEK^ h y !>Ai:*I^J!&SluAn^ l l 0°C 




PWfcUT, KG-5§r#T, ±&<DT S - KH- 1 33 £WtflMt0l I - 
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it * <d m a 



1. «jKSrfe»b*:#7Ltt«-7-eS»tt*t«.o % aBTL^^SSr^tf^ffiXtt*© 

5. ii1jfB;27— tf^&JL&m+fem&.ttnte, io—^zf^v^, T-tf-w 
ftd* 1 l!5i«liMi| 0 

6. prl5lffl?L«, 1 0 Atm^TT?-*)5l»^l~5©v^tL^l 

8. buis^ci h >"mm®-mmz, vxm& 

10. ffflB^n hyfeiltifij:, ^usfc^ias (-S0 3 Hh V y^S, x 
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tt^« i~ii ©vvma* i TO^oM-am/sm^,, 

i 3 . i~i2 <D\,^-ffifr i ^iEm^^mM«^^wr SMI*, 

1 4. flNt?ll~l 2 0VNi 2 tb^l^lS«OM«^ffim^^^-rS@#:fli^ 

16. a) M^Sr#?L'l4m^^'l4*tiisf(c:a^i-^xm> b) #?U4flrJH£*f 

17. a) »I^r#?Lftt^ittMt^t5IS, #^T-b) #?L'tt® 

18. a) ttI?r#?Ltif^tTOlufi»t§Ig, &V>-r?c) #b^fc 

19. b) ^afeS^fc^feTO^ Haa^^s^-g-tf^Mx^-^co^-e. 

2 0. b) ^?Ltti^itt^© N ,m<^®£^fr^®X{«<D£#T\ 
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2 1. c) ^TLttm^i^tt^Sr^frirf &V^a) 

22. c ) &iLmn*&mimft*m&{*b'rzT&. ^-eb) r«^*o 
i-^ft*3S 1 6 - 2 2 tt^ i mmm<D^m 0 

2 4. ttrlE&Sxmte, aBTLO^S^tf^SXtt-tiOaE^^^o h Vfe^tfe 

4foSf *ifie$*5MK:Ktt5l(l*^ 16-23 <DV>-f 1 *KfE*4tf)*-}fe 0 

2 5. 7"ahyfeitt#|f^t5ig(j:^ #?Ltt«^-lS^|4*t#^^^n 

F^^tttlKSrTT^-r^ft^JSl 6-2 4(OVN-ftu^l«l5*fe 

2 6. M^«#^s^^-efesit^3S i 6 — 2 5 m^;^ l ^lEiJc^fe, 

2 7. ttJKfi, Pt, XliP t-Ru-ejb5»*5l 6~2 6©^fn^l3S 

mi 6-27 ©vvrtLa* 1 TO»^^rfe 0 

2 9. #~*'>m#?Lttm^£^i£M^te. ^^7^^, Tir^u^ 

3 0. *B7Ltt N Wi&lasi 0|nnJJlT"e*5tt*Sl 6~29©V>f^ 

i gcfEifc^feo 

3 2. h^ilH4»Kf±, illf ©-S^^g tft^^^t L t 
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TVN5gf|3fcgC 16-31 ©^ftl^ 1 JlfSm^^feo 

33. zfv hisfcm&mwte, wft^mm (-so,h), v^mm. juz* 

/^^■^^m^^-f^W^^. 16-32 0>Vvf*Li6» 1 JlfB^<D#j£ 0 

34. ^°nh>^#tt#J®«, ^A'SfcvifcS (-SO3H), !)ViS, Jlt&jj 
^^^/US^Wi-S^n hygfft^lj T?*5|»:ftgCl 6-3 3-<OVvf"*L 
d> 1 3lfBSO*-feo 

35. -fu h-yfcm&mmtz, &&&&&&&&&&& v. mmmmm*®. 

36. ^oh^ittifft /nhy^W^-tifc!),^!;^ 

«i6~35 ©v>i* 1 mfe,m.(D^m 0 

3 7. it^^s 1 6-3 6 <D\,^-?tifrimmm<Djjmzi: vmbtitcmnmmm 

& 16-37 tf^-f 1 JSiegctf);^,, 
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